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It is recognized (6) that copper, manganese and zinc are elements 
that are necessary for the proper functioning of green plants. Further 
it has been shown (1,2,3,5,7,8,9) that the application of salts 
of these elements under certain conditions has increased crop yield. 
For this reason it was of interest to know whether or not these ele- 
ments would increase the yield of potatoes on the average potato soils 
in eastern Virginia. 

The sulphate salt of each of the elements was used at the rate of 
50 pounds to the acre and 75 pounds of a mixture of all three ma- 
terials were used on plats varying from two rows 100 feet long to 
six rows 50 feet long. This quantity of the compounds was used 
because Russell et al. (3.7) have reported large increases in crop yield 
with this amount. The general method was followed of applying the 
fertilizer down the row, sprinkling the respective elements down on 
top of the fertilizer, mixing both with the soil with a spike toothed har- 
row and planting the potatoes about one week later. In one or two 
cases, however, the compounds were added after the plants had germ- 
inated. In these cases the compounds were applied on the inside of 
the rows and worked in the soil with the normal plowing of the crop. 
From the way the materials were added there was little probability of 
adjacent rows obtaining any of the respective elements. The plats 
were laid out according to Fisher’s method (4) and the results were 
analyzed statistically. The results are reported in table 1 in bushels 
to the acre. The data given are an average of five plats. It will be 
noted that the variation in yield for the respective plats was rather 
small. In the few cases where the variation was rather wide the 
differences are not significant. On farm La rather large increase was 
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obtained but because of soil variability the increase failed to be sig- 
nificant. In fact, not a single case showed a significant variation either 
in an increase or a decrease from the check plat. 


CONCLUSIONS 


rom a study of fourteen experiments with copper, manganese, 
and zine no significant increase in yield was produced. From these 
experiments it is concluded that it would be inadvisable to add these 
elements to the fertilizer mixture for potatoes in this section at 
this time. 
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THE VALUE OF SEED POTATO CERTIFICATION TO THE 
POTATO INDUSTRY! 


Joun TUCKER 


Chief Inspector, Dominion Seed Potato Certification Service 


Central Experimental Farms, Ottawa, Canada 


There is no longer any doubt about seed potato certification being 
of definite value to the potato industry. It has been on trial for 
twenty years, has proved its worth, and has been accepted uncondi- 
tionally by the potato industry throughout the North American con- 
tinent. It has extended in recent years to the Antipodes and to parts 
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of Europe, and it will probably be started in parts of South America 
this year. 

The principal object of this paper is to present a brief summary 
of general interest on some good results obtained from seed certifica- 
tion, drawn from miscellaneous but reliable data, and to show that seed 
certification must be continued on a permanent basis, and also that it 
has by no means reached the full limits of its usefulness to the potato 
industry. 

It is not considered essential to give more than a brief synopsis 
here of some of the data available, to illustrate the chief points on 
which the conclusions to be arrived at are based, for the members 
of the potato Association of America are generally well informed in 
this respect, and have most of these data readily available. 

Comprehensive information on comparative yields from certified 
and non-certified seed was given by Moore (1) in 1924. He mentioned 
that 115 [-xperiment Stations and [:xtension workers in the United 
States and Canada were asked for results secured in their states or 
provinces. The data given represent results from 11,627 tests con- 
ducted in twenty-seven states and eight provinces. A summary, of all 
reports secured indicated that on the average certified seed will out- 
yield non-certified seed by approximately forty-six bushels to the acre, 
and that the crop produced from certified seed is of much better mar- 
ket quality than that produced from non-certified seed. 

A study of the voluminous data published subsequent to Moore’s 
investigations would indicate an even wider margin in favor of cer- 
tified seed, and at the present time it seems fairly well agreed that the 
yield secured from fields passing inspection for certification purposes 
would average nearly double those shown in statistical reports issued 
for the same districts. This certainly is the case in Canada, and the 
seed yields are based upon reliable inspectors’ reports made at bin 
inspections, which may be accepted as reasonably correct. 

The quality of seed planted is one of the most important factors 
in the production of profitable crops. Good seed means tubers that 
are free from disease, free from variety mixtures, from a high yield- 
ing strain, grown under favorable climatic conditions, and firm and sound 
at planting time. All qualifying yields in the 300, 400, 500 and 600 
bushel clubs are grown from certified seed or seed not over one or two 
years removed from certification. The only possible method of being 
sure that seed is good is to obtain certified seed. 

Production costs are found to coincide closely with yield,—that is 
the higher the yield the lower the cost for each bushel. Convincing 


THE AMERICAN POTATO JOURNAL 41 


evidence of the value of certified seed is seen in the fact of the growing 
demand for it year by year, and at a substantial premium over table po- 
tatoes. The following table indicates the steady growth of the seed 
potato industry on the North American continent in the past sixteen 
years, and demonstrates most conclusively that it pays to plant certified 


seed. 


CERTIFIED SEED Potatoes, UNITED STATES AND CANADA 


Year Acreage Certified Total Production 


( Bushels ) 


| 
| 
| 
| 


1920 10,674 1,294,671 
1925 36,279 5,745,029 
1930 68,057 11,171,411 
1935 83,537 | 16,551,608 


The opinion was expressed in 1925 in many quarters that certi- 
fied seed production had almost reached the full limit of demand for 
that class of seed. Certified seed production in 1935, however, was 
about two hundred per cent higher than in 1925, and even that quantity 
was barely sufficient to meet the requirements of the trade. One log- 
ical reason offered is that most growers are asking for it and the ma- 
jority of seed dealers are now convinced that certified seed is improved 
seed. The dealers like to have a constant and dependable supply of 
well-graded healthy vigorous seed potatoes for their trade. They 
know that certified seed has been selected, grown and rogued for dis- 
eases under supervision, and is inspected and passed upon by an un- 
biased third party of sound integrity who is just as anxious as the 
dealers are that the seed purchasers are fully satisfied. Furthermore 
the field reports of the inspectors are available and can be relied upon, 
which in their opinion is better than having to depend upon the grow- 
er’s interpretation of the quality of potatoes he may have for sale. 

Seed certification was originally established to combat potato virus 
diseases. These complicated groups of plant maladies had become so 
firmly established in the potato crop that serious concern was felt by 
the pathologists, and grave doubt expressed on many occasions as to 
the possibility of checking the spread to all potatoes. This doubt still 
exists to some extent and without seed certification it would probably 
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materialize in a very short period, therefore certification MUST con- 
tinue for many years to come. Without certification methods applied, 
even the best of the present day strains of seed potatoes would soon 
pass into oblivion in the same way as the hundreds of varieties, so 
popular twenty-five years ago, have done. One good reason why 
many of those popular varieties are no longer in existence is, that no 
one carried out disease control work on them. Disease control work 
had to be centered on a few of the best standard varieties when the 
work was started and these have been successfully maintained. 

A study of the data secured from inspection records appears to 
indicate that, under present certification rules and procedure, seed 
potatoes may be maintained for many years in quantity production and 
comparatively free from diseases, in Canada. The following table in- 
dicates the average percentage of Black Leg, Leaf Roll and Mosaic 
found in all fields entered for inspection from 1922-1936, in five-year 
periods. Here again the value of seed certification to the potato indus- 
try is evident. 


Percentage of disease found in fields inspected for certification in 
Canada, 1922-1936 


sai . Average Percentage of Disease Found 
Total Number 8 a8 


Period of Fields ’ 
Inspected Black Leg | Leaf Roll | Mosaic 
1922-1926 20,537 67 2.39 
1927-1931 47,855 13 76 
1932-1936 41,496 16 .21 9 
Year 1936 | 7,586 14 16 74 


All seed planted was certified the previous season 


The reason for the increase in leaf roll and mosaic for the period 
1932-’36 was largely due to economic reasons. The premium for seed 
was lower during part of this period and less roguing was done. When 
a fair premium is obtainable more careful roguing is done. 

Schultz and Folsom (2) had noted an encouraging improvement 
in the potato virus situation by 1928. Their summary of the situation, 
presented at the annual meeting of Potato Association of America at 
that time, was as follows: 
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“Our present knowledge of potato virus diseases therefore stim- 
ulates the production of better seed potatoes. It is reasonable to ex- 
pect that if the control measures suggested by different workers in this 
field are rigidly observed, seed potatoes with less disease than in the 
past will be produced. 

“At the same time we must recognize that we need much additional 
information on insect and host relation; seed plot methods involving 
isolation, roguing, spraying, etc.; disease resistance; and on similar 
problems making certain localities more favorable than others for the 
production of seed potatoes, so that more effective control measures 
may be recommended later. 

“However, information already obtained along these lines has con- 
siderably enhanced the production of better seed potatoes within the 
last decade. In fact the percentage of virus diseases in certain local- 
ities has been reduced fully 75 per cent within this period as a result 
of recent discoveries in the field of potato virus diseases.” 

Our records of field rejections in Canada would appear to sub- 
stantiate the above statements, for an average of 32.05 per cent of the 
total fields were rejected, principally for virus diseases, during the 
five-year period 1921-1925, and only 24.19 per cent for the five-year 
period 1931-1935 with a much higher standard in effect, and more 
than double the acreage. 

Substantial progress has more recently been made in improved 
methods of combating diseases. Some remarkable results have been 
secured in producing disease-free seed by the tuber-unit plot method, 
especially where the roguing has been carefully done under the super- 
vision of a pathologist or seed certification officials. Stuart (3) de- 
tails improvement which he noted on a farm in Aroostook County, 
Maine, as follows: In 1931, five acres planted on the tuber-unit basis 
gave a yield of 1,820.5 bushels. In 1932, approximately 47.7 acres 
were planted in tuber-units with seed from the previous year’s five- 
acre seed plot and the average yield for each acre was 352 bushels. 
In 1933 about fifty acres were planted, as in the previous season, on the 
tuber-unit plan and the average yield was nearly 331 bushels to the 
acre. When considering the yields account must be taken of the fact 
that a blank space or missing plant occurred between each tuber unit, 
as well as an additional reduction in yield caused by the entire removal 
of all diseased or weak units. He concludes by saying that perhaps 
one of the most encouraging results secured has been the demonstra- 
tion that to date, at least, it has been possible to continue growing the 
same seed stock in Aroostook County without any apparent increase 
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in disease content. Baribeau, (4) dealing with one strain of certified 
seed, showed that practically no increase in yield was evident in 1926- 
1927-1928 when no selection other than removal of diseased or mal- 
formed tubers was practiced, but planting the same seed stock pro- 
duced in tuber-units in 1928 and subsequent years, the yields were as 


follows 


Yield Obtained per Acre 


Year Method of Selection Commescial 
1928 None 287.7 bushels 
1929 Tuber unit seed 360.1 ™ 

1932 398.6 ” 

1933 = 389.7.” 


The results show the great value of a tuber unit plot and the bene- 
fits that may be expected from it under practical farm conditions. 
Many similar reports are available but only one more will be mentioned 
here, that of the improvement in Bliss Triumphs by tuber unit plot 
work. A few years ago not more than 50 per cent of this variety, 
which is very susceptible to Mosaic, would pass the standard for cer- 
tification each year in Canada, but since the practice has been fol- 
lowed of producing the foundation seed stock in tuber units, the per- 
centage of fields entered and which have passed for certification has 
been as follows: 1933, 82 per cent passed; 1934, 97 per cent passed; 
1935, 96 per cent passed, and in 1936, 97.5 per cent passed. 

The value to the potato industry in having a trained staff of seed 
certification inspectors who are keenly appreciative of their problems, 
is also evident. The inspection services have been termed the “watch 
dogs of the potato industry,” and this is true in many ways. The 
inspectors must contact at least twice each season, the seed growers 
who are naturally observant where potato troubles are concerned, and 
anything out of the ordinary is brought to the attention of the in- 
spector, who can, if such action is deemed necessary, forward particu- 
lars immediately to the proper authorities concerned and prompt ac- 
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tion is possible. The inspector can reciprocate by advising the best 
growers of any new developments in the field of science with respect 
to potato growing, and advise where the necessary information may 
be obtained. The inspectors, too, know the location of all the best 
fields and strains of seed, and the most reliable potato growers, and can 
arrange for the multiplication of the best strains and of promising 
new varieties in the best locations. 

Another of the many services offered by some of the certifica- 
tion services is the issuance of seed and health certificates required in 
connection with export trade. Many importing countries now de- 
mand official health certificates guaranteeing that the potatoes have 
been inspected twice in the field and after harvest, and are entirely 
satisfactory for seed purposes, before the potatoes are allowed entry 
as seed. 

In conclusion, it would appear that the system of free inspections 
on certified seed, as applied in Canada, is a fair policy. The object 
is to make available to the potato industry a plentiful supply of good, 
vigorous, disease-free seed at a reasonable price rather than spend as 
much or more in trying to control diseases after they have become 
seriously established throughout the country. Not only the certified 
seed growers but the whole potato industry, and through them all 
consumers, benefit from the services of seed potato certification. 
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REPORT OF THE COMMITTEE ON STANDARDIZATION 
OF FIELD PLOT TECHNIQUE 


Judging from the correspondence between members of your com- 
mittee on standardization of potato field plot technique the report of 
that committee ought to evoke some discussion. Many of the recom- 
mended practices will become bones of contention not alone between 
the north, south, east, and west, but also between the conservatives 
and the liberals and the horticulturists and the mathematicians. E-ven 
the committee is not entirely in accord on every point. Be that as it 
may, here is the report. 


46 THE AMERICAN POTATO JOURNAL 


In establishing standards for potato field trials, the committee 
had in mind specifically a standarized procedure for the testing of new 
seedlings. It is probable that much if not all of the technique may be 
applicable to other forms of potato field trials such as seed source tests, 
variety trials, seed treatment comparisons, and the like. In view of 
the fact that fertilizer and spraying trials are accompanied by special 
problems no attempt has been made in this report to standardize trial 
technique for that type of experiment. That should be another job 


in itself. 
SEED STOCK 


The seed stock used in any potato trial should be assembled at 
one location as soon as practicable after harvest. 

Because of the effect of difference in maturity of tubers on the 
sprout emergence the following year, seed stocks should be as- 
sembled from one general area, or all stocks to be tested should 
be grown one year at the experimental location before placing 
them in the trial. Deviations from this procedure should be 
clearly specified when reporting experimental results. 

Uniform storage conditions are necessary because of the real 
effect of storage on the vigor of sprout growth. Because 
of critical periods such as late spring frosts, time of emer- 
gence, midsummer heat, and dry periods, time of sprout emer- 
gence may be an important factor in determining final yield. 

Keeping seed dormant will discount considerably the variable 
germination caused by apical dominance. Seed tubers may be 
green-sprouted if desirable. If seed is cut several days ahead of 
planting, sprout emergence will be less variable. Cut seed 
pieces should be allowed to cork over. 

In view of the fact that relatively few individual tubers are rep- 
resented in most potato trials it is desirable to cut as few pieces 
from one potato as possible, the ideal might be one piece from 


any one potato. 
LOCATION OF SEED PLoT 


The test plot should be located on a reasonably uniform piece of 
soil with no natural breaks such as dead furrows, back fur- 
rows, shrubs, trees, boulders or what not. When such things 
do occur in the test plot area then a number of guard rows 
should be planted to discount the effect natural breaks of this 
nature might have on plant growth. 
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The test plot should be within a large field of potatoes or sur- 
rounded by a wide margin of guard rows not used to furnish 
data. 


PLANTING 


In the single-hill plots and short-row trials planting is best done 
by hand. When planting single rows an extra guard hill is 
planted at each end of the row and these two hills are dis- 
carded at harvest time. Uniform spacing and plots of equal 
length are extremely important, particularly in yield trials. 

If planting by machinery will accomplish uniform spacing, by all 
means use machinery. 

When planting by hand the seed pieces must be covered imme- 
diately with some soil. 

In order to dig by machinery no less than four feet in the clear 
should be left between rows end-to-end. 


SPRAYER-WHEEL DAMAGE 


In order to take care of wheel damage adequately there must be 
planted four guard rows and the sprayer must be driven 
through those rows at each spraying. This requires a great 
deal of land, labor, and expense. 

Small sprays may be used to advantage in experimental plots. 

The damage by sprayer wheels may cut the yield to to 15 per 
cent. The yields of the sprayer-wheel rows might be arbi- 
trarily increased by that amount or the damage might be dis- 
regarded but neither adjustment could be justified mathe- 
matically. 

The spray machinery might be driven through all rows equally 
often, yet no farmer could be persuaded to do such a thing. 
In final-tests of relatively few things multi-row plots including 
as many rows as the sprayer covers would solve the problem. 


CULTURAL CARE 


Throughout the season the field trial should receive the best of 
care so far as weeding, cultivation, spraying, and other cultural 
practices are concerned. 


HARVEST 


The single hills and small plots have to be dug by hard. 
The larger plots may be dug by machine. Considerable skill and 
judgment must be used in order to dig all rows equally well. 
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When digging alternate rows particularly in wet soil, adjust- 
ment of the digging depth is necessary to compensate for digger 
wheels being on hard ground the first time through and on loose 
soil the second time. 

If planting has been done properly the digger with an independent 
drive works ‘easily. The machine should be stopped at the first 
hill of the next section, the elevator rolled back, and the ma- 
chine cleared before lifting the next row. 

The old traction-drive machine may be used but greater caution 
is necessary and the job is slowed down materially. 


GRADING 


less damage and perhaps a better job of grading will result if 
the grading is done some time after harvest. The several rep- 
licates of any one strain may be run over as one lot. 


Tests FOR DISEASE 


Scab and Khizoctonia. 1f sufficient stock is available it is prefer- 
able to start these tests with tubers from the original seedling. In 
any event these tests should be started no later than the second year 
from the seedling. ‘The test plot should be located on a site known to 
be favorable to scab or Rhizoctonia or the viruses and whatever other 
condition that may be under consideration. 

The first year, plant a whole tuber from the seedling in hills 
double the usual spacing in the row and a standard or check in every 
fifth hill; the second year, plant five-hill plots with a check every fifth 
plot; the third year, plant ten-hill plots with a check every fifth plot; 
the fourth year, plant twenty-hill plots, every other row a check, rep- 
licate to five ;* and the fifth year, repeat as in the fourth year, except 
replicate to ten. 

Presumably some of the seedlings may show real differences at 
the end of the fifth-year test. In order to measure the smaller 
differences it would be necessary to repeat the “fifth-year” test 
one or two years more. 

Observations of insect resistance could be made throughout the 
trials. 


Virus diseases. The virus diseases constitute a special case in 


*One plot replicated nine times makes ten plots in all. There are ten replicates 
in such a planting because any one plot is a replicate of any other plot in a 
repetitious planting. In this report the statement, “Plant twenty-hill plots and 
replicate to five” indicates that there will be five plots, each of which is twenty 
hills long. 
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that the check rows should be planted with tubers carrying as 
many viruses as possible. 

During the following year in addition to the regular field plant- 
ing to obtain a measure of infection in the seedlings, a single 
tuber from each hill of every seedling each year should be tuber- 
indexed to furnish additional information as to resistance or 
susceptibility. 

Tests FoR YIELD 


The first year plant a whole tuber from the seedling in hills 
double the usual planting distance with a check every tenth 
hill; the second year plant ten-hill plots in duplicate with 
check every tenth plot, or, plant a single 24-hill plot with check 
every fifth plot; the third year plant 24-hill plots, replicate to 
five, check every tenth plot; the fourth year plant 24-hill plots, 
replicate to ten, check every tenth plot; the fifth year to eighth 
year repeat same as fourth year. 

The technique presupposes rapid elimination in the earlier years, 
reducing the number entering the final tests to about 15 per 
cent of the original number. 

The size of plot cannot be set arbitrarily. In some situations it 
might be easier to handle longer rows and less of them; for example, 
48-hill plots replicated to six or seven. In all probability similar dif- 
ferences could be measured as reliably as with 24-hill plots replicated 
to ten. 


NUMBER OF REPLICATES 


lt is known that with single-row plots, forty feet in length, (a 24- 
hill plot, 18 in. between hills), the standard error of a single plot 
in per cent of the general mean of the experiment will vary 
approximately 15 per cent. The theoretical number of such 
plots, or replications, if you will, necessary to measure a par- 
ticular difference with such a degree of precision as odds of 
19:1 would be as follows: 


Per cent difference to be measured 


Jt 


20 25 30 35 40 45 50 


No. of plots... 95 24 1! 6 4 3 2 2 2 I 
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If longer rows are used the number of plots necessary to measure 
a given difference will be decreased approximately by the square 
root of the factor of increase. For example, a 10 per cent 
difference requires 24 plots of the 4o foot length. It plots 
80 feet long are used, then approximately 17 plots would meas- 
ure the 10 per cent difference with the same degree of precision. 

If shorter rows are used then the number of plots would be in- 
creased by the square root of the factor. For instance, if 
plots 20 feet long were used then approximately 34 plots would 
be necessary to measure the 10 per cent difference with the 
same degree of precision. 

Usually the shorter rows replicated more times are more efficient 
in use of land than the longer rows. However, the longer rows 
are more efficient in use of labor. It would appear to be a 
question for each investigator to decide himself. 

ROGUING 

The committee recommends that no roguing be done in the yield 
tests. It is suggested that a separate plot be planted each year 
solely for seed production. Such a seed plot should be rogued 
severely. In the less extensive plantings tuber-indexing of seed 
stocks will keep disease at a minimum. 

If there are important potato areas in the state which differ ma- 
terially as to climate and soil from the conditions at the experi- 
ment station, then additional tests in those areas will be neces- 
sary. Preferably the entire trial should be repeated in each area 
for, conceivably, a seedling doing poorly at the experiment sta- 
tion might do well at some other location. 


County AGENT, SEED House, AND SIMILAR TRIALS 


Presumably there would be but two or three new sorts to be 
tested at any one time. 

It is suggested that long, single rows be planted, with every third 
row planted to the best locally adapted stock as a check. Repli- 
cate to five. 

It might be well to plant shorter rows in order that the plots shall 
be the same number of rows wide as is covered by the local 
sprayer to avoid any inequality due to wheel injury. 

Multi-row plots minimize varietal mixture in tests of this nature. 
Center rows might be saved for seed. 

Plots planted by machine should be squared before harvesting. 

If the harvesting operation is proceeding smoothly, then after 
digging one or two hundred-foot lengths could be marked off 
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immediately before picking and these data used as a measure 
of the relative performance of the different sorts, or the whole 
plot may be picked up. 

Tests of this nature should be kept as simple as possible. Sys- 
tematic planting is suggested. Student’s method of analysis 
using the paired observations of each new sort and its adjacent 
check should furnish a reliable estimate of error. If one pre- 
ferred, the analysis of variance method could be used. 


Layout 


Systematic.—Iin order to use single-row plots it will be necessary 
to plant similar things together and to arrange the planting sys- 
tematically. Having planted the seedlings at double spacing 
the natural growth of the seedling plant is easily determined, 
whether it be tall or short, erect or decumbent, early or late, and 
so on. With this information it is simple to arrange a syste- 
matic planting which will minimize competition. 

Randomisation—Where competition is a serious factor single- 
row plots cannot be randomized. In order to randomize the 
plots it will be necessary to use multi-row plots at some sta- 
tions. 

Of the multi-row plots probably the five-row is most efficient 
because with only two-thirds more land the data area is in- 
creased three times. The three-row plot is quite wasteful of 
land. 

Inasmuch as randomization is usually hedged about by one or 
more restrictions and any systematic arrangement is one of the many 
possible randomized arrangements the two systems are not so far apart 
as at first might seem to be the case. Granted that high-yielding rows 
tend to depress adjacent low-yielding rows randomization does not 
correct the situation. Randomization may decrease the total discrep- 
ancy for any one combination, but at the same time it makes it difficult, 
if not impossible, to detect the high-low complex or other effects of 
competition. On the other hand, if the plots are planted systemat- 
ically, competition is so exaggerated that one cannot miss it. It then 
becomes possible to group the apparently higher-yielding ones, or the 
ranker-growing, or the taller ones by themselves for further test- 
ing. If a strain is high yielding simply because it grew next to a low- 
yielding row that fact will be discovered when it competes side by 
side with a real high yielder. It should be remembered that the pur- 
pose of a yield trial is to determine which strains are the high yielders. 
The matter of systematic or randomized planting cannot be defi- 
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nitely decided in a report of this nature. Such a fact must be estab- 
lished from the results of many experiments designed to answer that 
question using different crops for several seasons in various localities. 
Until such information is available, your committee feels that the 
individual investigator should decide for himself which method to 
use. There are certain levels of mathematical significance which 
must be attained in order that experimental results may be considered 
reliable. What matters it as to the method used to reduce the data? 
Presumably randomization in many situations will deliver a smaller 
error or cause a lesser difference to be considered significant mathe- 
matically. What assurance is there that that small difference will 
persist out on the farm away from the particular location of the 
single experiment? Even ten per cent differences may disappear 
when strains are planted away from experimentally controlled con- 
ditions. 

The analysis of variance method may be used to reduce the data 
from systematically planted experiments sacrificing none of its bene- 
fits except possibly that a larger error may result than would be true 
of a randomized planting. The most vigorous advocate of the analysis 


of variance, Dr. R. A. Fisher, himself has said, “It would not be un- 


sound to apply the method to systematic plantings.” Interpreting that 
statement in the affirmative one may apply the analysis of variance 
to data from systematic plantings. 

‘inal tests which are used to measure small differences among a 
few varieties or strains that are quite similar in growth habit might 
well employ randomization, even use the Latin Square arrangement, 
but for large-scale experimentation most any plot arrangement with 
proper statistical analysis will uncover most of the desirable prac- 
tices. 

The use of checks is another controversial matter. Again an adequate 
discussion is not practicable in this report. It is admitted at once that the 
use of checks requires additiona! land and labor, but the knowledge 
gained from the checks more than repays the cost. A check row is 
very effective in visualizing the effect of location whereas statistical 
analysis, while it measures the effect mathematically, tells the investi- 
gator nothing as to why nor how the plots were affected. Aiter 
all, experiments are conducted to find out why differences occur 
fully as much as they are to determine that differences do exist. 


ASSEMBLING THE DATA 


It is well to keep the data in their original form which presum- 
ably will be the pounds from each row. At the completion of 
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the analysis, conversion to an acre, basis may be made if so 
desired. 

It is best to make note of any missing hills before harvest, but do 
not “correct” the observed data. Correction often results in 
greater error than no correction. 

In certain experiments missing hills are part of the data. Certain 
strains may be inherently weak, they mav have more seed 
piece rot because of defective suberization, or they may be 
relatively much slower in emergence or they may be more prone 
to rhizoctonia injury. 

Every precaution should be taken to ensure a perfect stand. 


STATISTICAL ANALYSIS 


The analysis of variance method is probably most applicable to 
the more complex experiments involving many variables or large 
numbers of one or two variables. There should be no need 
to describe that method here. 

The Latin Square, a special case of the variance method, is very 
useful for those experiments in which only one variable is con- 
cerned such as variety, or treatment, or seedling. 

Student’s method of measuring differences among paired observa- 
tions is desirable when alternate rows or every third row is 
planted to checks as in the disease experimental plot arrange- 
ment. The table of “t” is best when determining probabilities 
by this method. 

Other methods are available, but the data from properly de- 
signed experiments may be reduced to a reasonable estimate of 
error by one or more of the methods just described. 


INTERPRETATION 


The committee deemed it advisable to include a few comments on 
the interpretation of experimental data that have been analyzed sta- 
tistically. Most methods of analysis deliver a standard deviation of 
the experiment which, for convenience, is referred to as the standard 
error of the experiment or the standard error of a single plot. 

Some investigators prefer to use the probable error rather than 
the standard error. The probable error is obtainable by multiplying the 
standard error by 0.6745, a constant. That is the sole difference 
between the probable and the standard error of any quantity. The 
interpretation is the same except that the probable error added 
to and subtracted from the mean sets up limits which divide the curve 
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of error so that the probability is .50 to .50 against a deviation being 
due to chance, whereas the standard error divides the curve so that the 
probability is .68 to .32 against a deviation being due to chance. 

\Which error to use ought to be optional with the investigator. In- 
asmuch as all probability tables and most tables of odds are con- 
structed around the standard deviation or error the committee recom- 
mends the use of the standard error. 

The interpretation of the probability or odds merits some discus- 
sion. Unfortunately there are two types of tables and there are nearly 
as many of one type as there are of the other. In the so-called one- 
tailed tables the probability is to be interpreted as being against a devi- 
ation greater than zero being due to chance, whereas in the two-tailed 
tables the probability is against a deviation greater than some upper 
limit or less than zero being due to chance. 

\n example may clarify the situation. Suppose that seedling 
number 44639 yielded 21 bushels more than the Green Mountain used 
as check in an experiment involving 10 replicates. The difference 
of 21 bushels has a standard error of 7 bushels. The ratio of 21 to 
7 is 3. Ina table of probabilities for small number experiments, such 
as Student’s table of “‘t”, the probability value is .gg62 and the odds 
are 202:1. The difference is significant mathematically. This is a 
one-tailed table. The odds are 262:1 against any deviation greater 
than zero being due to chance and the Green Mountain would yield more 
than seedling 44639 only once in 263 times. 

Using the same data, but interpreting the odds on a two-tailed 
basis, the odds are 130:1 against any deviation less than zero or 
greater than 42 bushels being due to chance. In other words the 
farmer may expect somewhere between no increase and 42 bushels 
increase 130 times out of every 131 times that the 44639 and the 
Green Mountain are planted. 

Zero to 42 is a wide range for the grower who wants to plant 
about the same acreage each year and handle approximately the same 
tota! crop. Instead of limits of 3 times the error “7” suppose only 2 
times the error is used. Instead of zero the lower limit is 7 and the 
upper limit is 35 and the odds are 32:1 for deviation one way and 
15:1 for deviation either way. In other words, if the farmer plants 
44639 he may expect an increased yield of between 7 and 35 bushels 


15 times out of every 16. Narrowing the limits again by one unit of 


the standard error the limits become 14 and 28, the odds are 5:1 for 
one-way and 2:1 for two-way. Now the grower would expect that 
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2 out of every 3 times he planted 44639 he would get an increased 
yield between 14 and 28 bushels. 

It is now possible for the grower to estimate much more closely 
the acreage necessary to maintain his average annual production if he 
uses the seedling 44639. Knowing that 2 times out of 3 he will get 
an increased yield between 14 and 28 bushels should be much more 
useful information to the farmer than that only once in 263 times 
he would fail to get some increase. 

Mayhap a word of caution might not come amiss in concluding 
this report. Even though the probability or odds is so great that a 
difference must be considered mathematically significant it is wholly 
possible that the difference may be due to some factor or condition 
other than the one being measured. <A difference may also be math- 
matically significant, yet be so small or unimportant as to be of no 
practical significance whatsoever. It should be remembered that the 
various statistical tools provided an experimenter are useful only to 
prove that the difference is or is not significant mathematically. No 
statistical method as yet devised will tell the experimenter why the 
difference occurred. Any clerk can calculate the several statistics 
from the data but the investigator must interpret those statistics. 

After all is said and done, these several methods of statistical 
analysis which the mathematicians have placed in the hands of the ex- 
perimenter are but a means to an end. They substitute one figure 
for many that one may more clearly and judiciously analyze the data 
from an experiment. The results derived through the use of these 
methods are of value only so far as the original data are of value. A 
wrong observation is never made right by means of mathematics. 
Accuracy of observation and recording are of extreme importance 
in all experimental work. Do not depend on the law of averages to 
compensate for errors of observation. 

To state it all in a few words, plan the experiment so that some 
form of statistical analysis is applicable and calculate the statistics 
but do not then sit back with a satisfied air of work well done simply 
because the error has been determined; temper the statistics with a 


thorough personal knowledge of the experimental material based on 


observation throughout the progress of the research. 
J. R. Livermore, Cornell University, Chairman, 


H. O. WERNER, University of Nebraska. 
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THE COMPOSITION OF TUBERS OF SPRAYED AND 
UNSPRAYED POTATO PLANTS IN RELATION 
TO COOKING QUALITY 


Ik. O. Maver AnD Mary T. Maper 
Cornell University, Ithaca, N. Y. 


During the course of investigations on the effect of bordeaux 
mixture on foliage and tuber development of potato plants it was 
observed that tubers of sprayed plants darkened much less on cook- 
ing than did those of unsprayed plants. In the season of 1935 experi- 
ments were conducted to determine more specifically the effect of bor- 
deaux mixture on the composition of the tubers with the thought of 
throwing some light on this question of cooking quality. 


) 


EXPERIMENTAL PROCEDURE AND ANALYTICAL RESULTS 


Samples of tubers were selected at random at intervals during the 
season from sprayed and unsprayed plants. The spray was applied 
at the rate of 100 gallons to the acre and at 400 pounds pressure. The 
schedule of applications was as follows: For the first application a 
5-2 42-50 was used; for the second a 10-5-50; for the third a 8-4-50; 
for the fourth a 6-3-50; for the fifth a 4-2-50; and for the sixth 
and seventh a 2-1-50 bordeaux mixture. Therefore the total amount 
of copper applied amounted to seventy-four pounds to the acre dur- 
ing the season. These studies were made with the variety known 
locally as Heavyweight, a potato of the Rural group, grown at Gaines- 
ville in western New York during the season of 1935. 

For the analytical procedure the tubers were thoroughly cleaned 
and ground to a pulp with a food chopper and well mixed before 
sampling. Representative samples were analyzed for total nitrogen, 
reducing sugars, sucrose, starch, copper, iron, ash, crude fiber and 
tyrosine. 

Sucrose and reducing sugars were extracted after the method of 
Appleman and Miller (1926). After the removal of the alcohol and 
inversion of sucrose, the final determinations were carried out by the 
Munson-Walker method. Total nitrogen was determined by the 
official Guning method. The official A.O.A.C. methods (1930) were 
used for starch and crude fiber. Ash was determined by igniting 
dried material from the moisture determinations. Tyrosine was ex- 
tracted according to Scovell and Menke (1887) and read colori- 
metrically after the method of Wu and Ling (1927). Copper was 
determined electrolytically from an ashed sample dissolved in con- 
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centrated nitric acid solution. The procedure for iron was_ that 
described by Farrar (1935). The Tinkler test (1931) to deter- 
mine whether potatoes would blacken on cooking was applied to raw 
slices of potatoes from both the sprayed and unsprayed plants. 


IeXPERIMENTAL RESULTS AND Discussion 


The analytical data given in tables 1 and 2 are tabulated on 
green and dry weight basis, respectively. On corresponding dates of 
sampling, tubers from sprayed plants showed higher percentages of 
sugars, starch, and copper than those of unsprayed plants (table 1). 
The total nitrogen was higher in tubers from unsprayed plants on all 
dates of sampling. These findings as regards nitrogen are in dis- 
agreement with the results of previous analyses showing always a 
higher percentage of total nitrogen for tubers from sprayed plants 
(Mader, 1936). The cause of this discrepancy is not understood. 


TaBLE 1.—Percentage composition of potatoes from sprayed and 
unsprayed plants dug at different stages of development and 
analysed tmmediately. All figures on green weight basis 


(Averages of 4 Analyses) 


Sugars Ratio 
Date of Total Protein- 
Sample Red. as | Starch | Nitrogen Copper* — Starch 
Detrose Sucrose | (N.x6.25) 


Aug. 6 .... 744 I7I 9.840 271 1.122 1:5.8 
Aug. 19 ... .263 651 12.170 .983 I :6.0 
053 773 13.190 .290 847 
Sept. 14..... .039 331 14.050 1:72 
sent. .065 .233 14.500 .327 745 
Oct. 18 310 151 14.250 367 657 1 :6.2 
UNSPRAYED 
Aug. 6 ... .697 144 | 9.417 204 trace 
Aug. 19 .208 543 | 8.130 | .222 I :4.1 
.032 531 12.660 | 323 .291 1 76.3 
Sept. 14..... 019 141 | 12.970 335 AII I 
sept. 2¢..... .032 11.780 | 381 .444 I :4.9 
Oct. 18 167 164 12.780 | .460 .456 1 :4.4 


SPRAYED 
*Copper in milligrams per 100 grams green tuber weight. 
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A considerable amount of copper was found in tubers from sprayed 
plants on the first date of sampling, August 6, and the amount de- 
creased with successive samplings. Tubers from unsprayed plants 
showed practically no copper on August 6, but thereafter copper 
occurred in increasing amounts. ‘These trends of copper content in 
tubers of sprayed and unsprayed plants were also found in previous 
experiments (Mader, 1933 and 1936). Tubers of sprayed plants 
showed a lower ratio of protein to starch than those from the un- 
sprayed plants. 

The data for the sampling of October 18, the date of final digging, 
are expressed on a dry weight basis, including copper (table 2). 
Especially noteworthy is the considerably larger amount of iron in the 
tubers of unsprayed plants compared with those of the sprayed plants. 
Although there were no great differences in dry weight, crude fiber, 
and ash content of tubers from treated and untreated plants, a rather 
striking difference was found between the tyrosine contents of the 
two lots. Tubers of sprayed plants showed about thirty-seven per 
cent less tyrosine than those of the unsprayed. When the samples 
were subjected to Tinkler’s nitrous acid test, practically no discolora- 
tion of tubers of sprayed plants occurred, whereas those of unsprayed 
plants were severely discolored. Subjecting these tubers to cooking 
under laboratory conditions produced severe blackening in unsprayed 
tubers, against only slight discoloration in sprayed ones. 


TABLE 2.—lercentage composition of potatoes from sprayed and 
unsprayed plants dug October 18, 1935 and analyzed immediately 


| 
Dry Crude 
Treatment Weight Copper | ___ Iron Ash Fiber Tyrosine 
| 
Sprayed | 22.40 0029 | .0483 8703 | 2.20 .422 
Unsprayed | 20.02 .0023 | 0715 .Q007 | 2.55 | 667 
| 


ALL FIGURES ON DRY WEIGHT BASIS 


(AVERAGES OF 4 ANALYSES) 


To date the more striking results in the experiments are the 
lower tyrosine and iron content of tubers from sprayed plants. Since 
it has been shown by Tinkler (1931) that large amounts of phenolic 
compounds (in these experiments tyrosine) and iron are partially 
responsible for blackening of cooked tubers, it may be concluded that 
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spraying plants with bordeaux mixture has some value in counteract- 
ing this condition. The apparent effect of bordeaux mixture on the 
protein-starch ratio of tubers should receive further attention. 
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REPORT OF THE CERTIFICATION COMMITTEE 
OF THE POTATO ASSOCIATION OF AMERICA 


K. H. Fernow 
Cornell University, Ithaca, N. Y. 


In past years it has been customary to prepare a statement of 
the production of certified seed potatoes in the United States and 
Canada. Since such data for the United States are now collected 
each year by the Hay, Feed and Seed Division of the U. S. Bureau 
of Agricultural Economics and a report has been issued by them, it 
would seem unnecessary for this committee to include this material 
in their report. A list of states certifying seed with the name of the 
person in charge in each state is submitted, however. Several ad- 
ditions have been made to this list since last year. The committee 
would appreciate having attention called to any other omissions or 
inaccuracies. Twenty-nine states are now listed. Word has been 
received that certification work is being started in one of the states 
of Mexico. 

In past years the committee has at times recommended certain 
provisions for potato standards and these have sometimes been adopted 
by the Association in the form of an official standard. Although 
these standards have doubtless had some influence on the standards 
of the various states, the hoped-for approach to uniformity has often 
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been somewhat disappointing. Perhaps one reason for this lies in 
the nature of the bodies concerned in the drawing up of the proposed 
standards. ‘The members of the Potato Association in general are 
not closely in touch with the problems involved in certification. Of 
those present at an annual meeting usually very few have any direct 
relation to seed certification work. Even the committee itself con- 
tains a rather small proportion of the certification officials and few of 
them take any active part in the drawing up of the committee report. 
When the proposed standard finally appears the individual certifica- 
tion official may be excused if he disregards it as having been drawn 
up by a group of amateurs and without due consideration for the prob- 
lems in his state. If any effective organization of certification of- 
ficials existed a committee of this organization might work with more 
effect. In the absence of such an organization perhaps more could be 
accomplished by the members of the committee dealing directly with 
the officials representing states in their particular territory, calling 
their attention to features of the particular standard which were 
markedly out of agreement with the majority or with the proposals 
of the certification committee. In this way the official approached 
would be put in the position of either modifying the standard of his 
state or defending his position in refusing to do so. In this way the 
committee might become apprised of problems it has overlooked and 
might be led to modify its recommendations. It is recognized that the 
mere fact of being in a minority does not necessarily imply that the 
individual state is wrong. If progress is to be made there must be 
new ideas which will at first be adopted by only one or a few. The 
recommendations and suggestions of the committee given below are 
then to be regarded as only tentative, a working basis for the present. 
These suggestions represent slight modification of those made last year 
and are as follows: 

1. General. In form the standard should be clear, logical, con- 
cise and definite. It should contain requirements which must be met 
to bring about the certification of seed stock. Requirements regard- 
ing applications and fees should be given separately. Recommended 
practices which are not required should be also separated. The means 
hy which the desired ends may be attained should not be included 
unless the grower is required to use these means. In general the 
standard should deal with the results rather than with the methods. 
In specific cases, however, certification authorities may feel that cer- 
tain methods are so much more efficient in attaining a desired end 
that they should be required or that it is easier to determine whether 
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a grower has applied certain methods than whether he has reached 
the desired goal. In these cases it may be justifiable to specify the 
method. Matters concerning the technique of inspection, when, how 
often, or in what manner inspections are to be made are not properly 
part of the standard. Nothing in this paragraph is to be construed 
to prevent giving to the grower the information mentioned. Those 
responsible are urged to provide the printed or mimeographed stand- 
ards with a date. 

2. Grade. U.S. No. 1 is undoubtedly the most widely known 
grade in this country. This grade should probably form the basis for 
a certified seed grade. To make this grade satisfactory it may be 
necessary to define some defects more definitely and to improve the 
erade by certain additional restrictions as mentioned below. If U. S. 
No. 1 forms the basis of a seed grade the standard should so state. 

3. Sise. In U. S. No. 1 the permitted size is “not less than 
1% inches unless otherwise specified”. ‘Thus any size agreeable to 
both buyer and seller may be used. ‘The U. S. grades also define Size 
B as “1!4 inches to not more than 2 inches in diameter”. This meets 
the need for a small seed grade. The use of the term No. 2 to indi- 
cate this size is undesirable and ambiguous because the U. S. grades 
define No. 2 as potatoes from 114 inches up, with somewhat more tol- 
erance for defects than permitted in U. S. No. 1. It seems generally 
recognized that very large potatoes are undesirable as seed. Many 
of the states have placed a maximum size limit of 10, 12 or 14 ounces. 
lt is suggested that a maximum of 12 ounces be permitted unless there 
is a written agreement between the contracting parties for a larger 
sI1Z€. 

4. Rhizoctonia. The following definition of damage due to 
Rhizoctonia should be added to the U. S. No. 1 grade. “Rhizoctonia 
in potatoes for seed purposes when the general appearance of the 
potatoes in the container is materially injured or when individual 
potatoes have more than 5 per cent of the surface covered in the 
aggregate’. Some members of the committee feel that this is not 
severe enough. This question hinges to some extent on whether one 
grade only is permitted or whether lower grades are available. This 
question is discussed in section 7. 

3. Scab. The following definition of damage by surface scab 
should be used in the U. S. No. 1 grade. “Surface scab in seed po- 
tatoes which covers an area of more than 3 per cent of the surface of 
the potato in the aggregate”. The present definition allows 5 per 
cent. (Same comments as under Rhizoctonia above.) 
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6. Color of tag. \Vherever not inconsistent with considerations 
of convenience or tradition the color of the tag of the best com- 
mercial grade of certified seed should be blue. If a second grade is 
used the color should be red. This may be unimportant if only one 
grade is to be used but if more than one grade is to be used it is 
desirable for various states to be consistent. 

7. Number of grades. Usage in most states provides for only 
one grade of certified seed. There are at least nine states, however, 
which provide more than one grade for certified seed with different 
tags and one state provides for four. The committee is still not 
ready to make a decision between these two systems. An argument in 
favor of more than one grade is that it permits the recognition of virus- 
free seed which is not of high grade thus opening a lower priced 
market for what may be classed as a by-product and allows the first 
grade to be made more strict to satisfy the more particular buyers. An 
argument in favor of a single grade is that the buyer is not educated 
to discriminate between the two grades and the presence of the poorer 
grades on the market injures the reputation of the state issuing the 
tags. There is also the competition offered by the poorer grade at a 
lower price. 

8. Regional meetings. ‘To bring about greater uniformity in the 
interpretation of standards, it is suggested that regional meetings be 
held where inspectors from several neighboring states may come to- 
gether under field conditions. Such meetings for the northeastern 
states have been held in New Jersey and have proved very useful. 
For virus diseases it is convenient to hold such meetings in an early 
potato section before inspection work starts in the certifying states. 
For tuber inspection it may be desirable to hold additional meetings 
after harvest time. 

g. The testing of certified seed. It is obvious that uniformity 
in the standards of different states will never result in uniformity of 
the product. All methods of potato inspection so far available only 
show us the amount of disease present in the parent stock while the 
amount of disease in the product is only determined during the ensu- 
ing season. Reports from consuming districts indicate that the 
product of different areas may differ markedly even though the same 
standards are used. Some of the certifying states are attempting to 
study these differences by growing samples of the product. Some of 
the consuming areas have also attempted to carry on such tests. In 
the first case no information is obtained as to the comparative freedom 
from disease of potatoes from different states and in the second case 
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the results of the test are often of more than doubtful value because 
of inadequate sampling and the inexperience of the inspector. There 
would seem to be a need for the carrying on of such tests by an im- 
partial and competent agency to at least supplement the efforts of the 
individual states. Such an agency could help in two ways. 

First, by providing a testing ground in the south under com- 
petent supervision where the certifying states could send samples for 
their own information. 

Second, by the collection and testing of representative samples 
of the commercial seed stocks from different states under the same 
conditions. 

This committee has now functioned with approximately the same 
membership for two years. Although the members of the commit- 
tee will be glad to serve the Association further in any way they can, 
the questoin is raised as to whether the aims of the Association would 
not be better served by the appointment of a new committee. It is 
obvious that the work of the committee has not been completed and it 
is doubtful whether it will ever be completed. 


Respectfully submitted, 
Committee on Certification, 
E. M. GIL.ie, 
A. G. ToLaas, 
J. C. MILter, 
H. O. WERNER, 
L. Newpick, 
J. L. Bupreau, 
R. R. PAILTHORP, 
W. H. Martin, 
K. H. Fernow, Chairman. 


NAME AND ADDRESS OF PERSON IN CHARGE OF CERTIFICATION 
IN Eacu STATE 


H. W. Poulsen, Dept. of Agr., Sacramento, California 

C. H. Metzger, Agr. [-xp. Station, Fort Collins, Colorado 
KX. R. Bennett, College of Agr., Boise, Idaho 

Rk. W. Samson, Purdue University, Lafayette, Indiana 

J. S. Gardner, Agr. Exp. Station, Lexington, Kentucky 
Julian C. Miller, Agr. College, Baton Rouge, Louisiana 

EK. L.. Newdick, Dept. of Agr., Augusta, Maine 

X. A. Jehle, Agr. Exp. Station, College Park, Maryland 


H. C. Moore, State College, East Lansing, Michigan 
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A. G. Tolaas, Dept. of Agr., St. Paul, Minnesota 

kk. Ek. Isaac, State College, Bozeman, Montana 

Marx FF. Koehnke, Cert. Potato Growers, Alliance, Nebraska 

QO. Butler, Durham, New Hampshire 

Paul B. Mott, Dept. of Agr., Trenton, New Jersey 

Tom Reid, New Mex. Crop Improvement Assoc., State College, 
New Mexico 

KK. H. Fernow Cornell University, Ithaca, New York 

G. K. Middleton, N. C. Crop Improvement Assoc., Inc., Raleigh, 
North Carolina 

I. M. Gillig, State Seed Comm., Fargo, North Dakota 

IX. B. Tussing, State University, Columbus, Ohio 

Ik. R. Jackman, Oregon Agr. College, Corvallis, Oregon 

K. W. Lauer, Dept. of Agr., Harrisburg, Pennsylvania 

K. H. Klages, State College, Brookings, South Dakota 

G. M. Bentley, Dept. of Agr., Knoxville, Tenn. 

karl Hutchings, State Bd. of Agr., Salt Lake City, Utah 

H. L. Bailey, Dept. of Agr., Montpelier, Vermont 

C. D. Gaines, Dept. of Agr., Olympia, Washington 

I, bageve Craig, Dept. of Agr., Charlestown, W. Virginia 

J. G. Milward, Agr. Exp. Sta., Madison, Wisconsin 

wr m. A. Riedl, Univ. of Wyoming, Laramie, Wyoming 

John Tucker, Agr. Dept., Ottawa, Canada 


SECTIONAL NOTES 
ALABAMA 


It is estimated that from approximately 30,000 to 32,000 acres 
will be planted to Irish potatoes in this early potato section. This 
is an increase of nearly a third more than the 1936 acreage. This 
estimate is based on the amount of seed potatoes already received 
and which are planted or will be planted within the next two weeks. 
In South Baldwin Co., alone, a production of 5,000 cars is possible 
this season. Our crop usually begins to roll to northern markets 
about May Ist. 

The two leading varieties of Irish potatoes are the Triumph and 
the Cobbler. Most of the seed potatoes used for planting the crops 
came from Wisconsin and Minnesota. 

To date, February 10, favorable growing conditions prevail. 
The field appearance is favorable from the standpoint of vigor, 
freedom from disease, and satisfactory vine growth. 
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The increased cost of seed and fertilizer is expected to reduce 
the net profits to a certain extent as compared with 1936. The fact 
that the nation has its lowest potato supply, and also that the appar- 
ent growing tendency is for growers to increase their acreage 
because of the higher prices of 1936, may result in disastrous prices 
in 1937. (Feb. 14).—Louis Soffcke. 


LOUISIANA 


The Louisiana growers are now in the midst of planting. From 
all indications, there will be from a 10 to 15 per cent increase above 
the previous season. There would have been a much larger increase 
had it not been for the extremely high cost of seed. The Louisiana 
growers are paying more for seed this year than during any season 
in recent years. 

Although we have tested the Katahdin at the Experiment Sta- 
tion for the past seven years, we have not been able to get suffi- 
cient seed to conduct a commercial test until this year. We have 
made arrangements for five cars of seed to be planted this season. 
During the past seven years, the Katahdin has out-yielded the Tri- 
umph and has also surpassed the Cobbler as a white potato for 
Louisiana. In the past, Louisiana has been strongly a Triumph 
variety district. So far we have not recommended planting white 
potatoes because of the fact that we have not had a variety ideally 
suited for Louisiana. Our experimental evidence demonstrates 
that the Katahdin is apparently the best of the white-skin potatoes 
that we have at present. The other seedlings, such as the Houma, 
will be planted later, as soon as sufficient seed is available for com- 
mercial plantings. (Feb. 5).—Julian C. Miller. 


MAINE 


Maine farmers have shown a great deal of interest in the 1937 
Agricultural Conservation program as evidenced by the attendance 
at meetings which have been held throughout Aroostook County 
during the last three weeks. Probably the attendance has been 
almost at a record for community meetings of this type. A further 
indication of the interest on the part of growers in this section 1s 
that practically as many work sheets have been filled out to date 
as were filled out for the entire season last year. There has been a 
splendid interest in adopting the approved soil practices for the im- 
provement of farms. This has been most encouraging in the devel- 
opment of a sound, long-time Agricultural policy for Maine. 
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\ great deal of discussion is developing on the operations of 
the Branding Law adopted two years ago by the State Legislation. 
A movement is on hand to repeal it at the present session but it 
lacks the support of many growers. The majority of growers and 
practically all business interests are uniting in supporting the pres- 
ent law, feeling that although some changes are desirable, never- 
theless repeal is not warranted and that repeal would set the indus- 
try back many years. More and more growers are coming to the 
support of the present Law as they have opportunity to inform 
themselves of all the issues involved. 

Identified with the Branding Law in the public mind is the 
Tax Bill recently introduced in the State Legislature levying a 
sales tax of one cent on each barrel shipped out of the state’s pro- 
duction. The Law further provides that monies received from the 
operations of this Law would be expended under the direction of 
the Maine Development Commission to be used in advertising 
potatoes and in doing research work in marketing and related activ- 
ities. ‘There is a rising tide of sentiment in favor of this measure 
also. 

Growers are becoming more conscious of the responsibility 
that they have in developing their marketing program. Production 
is only one-half of the battle. Marketing is of equal importance. 
Money expended in developing demand for Maine potatoes in the 
markets is sound investment It is vitally necessary that the indus- 
try as a whole, that is, in other states as well as in Maine, recog- 
nize the paramount necessity of combating the decline in consump- 
tion of potatoes. We hope our efforts here are successful for it may 
stimulate activity in other areas also. 

Potato growers are becoming more conscious of their industry 
as a National one, breaking down state and sectional lines, appre- 
ciating that potato growers everywhere are inevitably linked to- 
gether. The Warren Potato Bill probably did more to develop this 
consciousness than any other one proposal or program. This accom- 
plishment, in itself, made the effort worth while. 

Weather conditions have been very favorable all winter. Con- 
ditions for shipping potatoes have been almost ideal. What the 
balance of the winter and spring hold for us is, of course, unknown, 
but to date Maine has been enjoying a very unusual season. 

The demand for seed potatoes has been record breaking, both 
in selected and certified grades. Growers have been, on the whole, 
free sellers of seed and if the demand continues as it has been to the 
present time, it is doubtful if the supplies, yet unsold, are sufficient. 
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It is expected now, on the basis of shipments made to date in 
addition to the amount of potatoes now in storage, that Maine will 
ship forty-five to fifty thousand cars this season. The poorer part 
of the crop has been shipped and it is reasonable to expect consid- 
erably better quality on the balance yet to move. Because of the 
warm weather, however, potatoes have germinated earlier than 
usual and this may be a serious factor affecting the quality as the 
season progresses. 

Maine is watching developments in the National Agricultural 
program with interest. Growers are ready to assume their respon- 
sibility in the development of a sound national agricultural policy 
for all producers regardless of location or commodity. (Feb. 12). 


Frank W. Hussey. 


Thirteen hundred cars of Maine certified Cobblers ; 285 cars of 
Spaulding Rose; 200 cars of Mountains and 200 cars of odd varie- 
ties have already been shipped to market this season. At this date 
last year we had only moved 1,500 cars. There seems to have been 
an increased demand for Spaulding Rose in the Florida district and 
for Cobblers in North and South Carolina. The southern sales are 
amounting to approximately the same as in 1934 and in 1935, This 
week the bulk of the stock is going to North and South Carolina 
and a few cars to Texas, Ohio, Virginia and Pennsylvania. A 
mixed car of Goldens and Katahdins was shipped to Minnesota. 

Even though sales have been encouraging to this point we are 
not sure what effect Canadian importations, under the reciprocal 
trade agreement, will have on the Maine total for the season. 
Stock which has been held in bond will be released to the trade 
within a month or six weeks. 

A recent letter from Louisville indicates that a car of certified 
seed from Maine was under water for ten days. A request for new 
tags had to be refused on account of the state law but we were 
able to furnish a certificate stating that such a shipment had been 
made from certified seed grown in Maine. 

The table stock market is dull. The price of seed, for some 
unknown reason, is always based on the table stock market. Al- 
though the price is fair, Maine certified growers are not getting 
the price to which they thought they were entitled after several 
poor seasons. 

Quotations today on certified Cobblers are $3.40, 10 peck 
sacked, tagged and loaded. (Feb. 10).—E. L. Newdick. 
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Treating Seeds Saves Crops 
and Dollars 


AGRICULTURAL YELLOW OXIDE OF MERCURY 
For treating Seed Potatoes (instantaneous dip) and soil 
disinfection 
AGRICULTURAL CALOMEL U. S. P. 
Used Extensively for treating Cabbage Seed and as a soil 
disinfectant 
AGRICULTURAL CORROSIVE SUBLIMATE U. S. P 
Rapid dissolving, for treating potatoes and various other seeds. 
WOOD RIDGE MIXTURE “124” 
A new product used as a dust to control Cabbage Maggots. 
REDOXCIDE (Cuprous Oxide CU,O 98%) 
Controls Damping Off, reeommended for tomatoes, spinach, beets, 
peas. 
For further details and prices write 


The Wood Ridge Manufacturing Co, 


INCORPORATED 


East West 
Plant and General offices 55 New Montgomery Street 
Wood Ridge, N. J. San Francisco, Calif. 


ESTABLISHED 1868 


Thomas& Son Co. 


Manufacturers of 


High Grade 
FERTILIZERS 


Acid and Non-Acid Forming 
Brands specially formulated for 


POTATOES 


Office 
721 Market Street Factory 
Camden, N. J. Paulsboro, N. J. 
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MISSISSIPPI 


Mississippi will plant 3,000 acres of commercial spring Irish 
potatoes as compared with 2,000 acres last year. The crop is now 
being planted in the extreme Southern part of the state and plant- 
ing operations will continue for the next few weeks. The growers 
are enthusiastic and if they are able to get more seed of the last 
minute they will increase their acreage still further. 

The favorable outlook for prices during May and early June 
has been quite widely disseminated in the state and the growers 
are aiming to plant as many acres as possible. The high price and 
scarcity of Triumph seed potatoes will keep the increase from becoming 
much greater. On the whole, the Bliss Triumph variety is planted by 
most growers. (Feb. 10).—T. M. Patterson. 


CAROLINA 


The planting of early potatoes has not yet begun, but will be 
in full swing this coming week if the weather is favorable. 

No definite estimate of the acreage to be planted is available, 
but the high price of potatoes is almost certain to result in a larger 
acreage than last year. Seed is higher but with more money avail- 
able, it is doubtful if this will deter the grower from planting. 
(Feb. 13).—Robert Schmidt. 


PENNSYLVANIA 


The potato marketing plan as set up to assist in the merchan- 
dising of Keystone State potatoes was somewhat unique in its 
inception, unusual in its functioning, and is proving to be far reach- 
ing in its effect. The need for the improved marketing of Penn- 
sylvania potatoes had for years been an unanswered problem 
confronting the industry. With many of the country’s principal 
consuming centers located within the state, the cream of these 
markets was being skimmed off by producers in other states, leav- 
ing skimmed milk, so to speak, for Pennsylvania producers. A joint 
committee composed of the officers of the Pennsylvania Potato 
Growers’ Association and representatives of the Pennsylvania 
retail distributing groups conceived a plan whereby the best Penn- 
sylvania potatoes, properly graded, attractively packaged and sys- 
tematically distributed could receive preferential treatment in 
Pennsylvania markets. A corps of men trained as inspectors, |o- 
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cated in every producing county of the state were subsequently li- 
censed by the Association to pass on all shipments made from 
county points. The State Dept. of Agriculture assisted in the 
training of these men and has checked their work continuously. 
The plan has allowed much flexibility in the way that variable local 
conditions are made to fit into the state-wide organization. Grow- 
ers may pack individually, in cooperative groups, or may sell 
through local dealers, who are properly equipped. Each county 
is limited to one contact man who daily reports offerings to the 
central office, where the sales manager contacts and quotes the 
state-wide offerings to state-wide buyers. The sale is made by 
the main office but the returns are passed back directly to the 
county contact men. 

Shipments during the first six months were made from all 
the important producing counties of the state. Quality has been 
maintained quite uniformly, considering the magnitude of the task 
undertaken, and a responsive consumer demand has developed 
to so great a degree that the supply reaching city markets has 
been insufficient to meet the needs of the cooperating 17,000 stores. 
Another most gratifying effect has been the marked improvement 
in the price level for all Pennsylvania potatoes, whether shipped 
by the Association through its central office in Bellefonte, or wheth- 
er sold in the open market. It has been estimated that this price 
enhancement as applied to the 1936 crop has benefited Pennsyl- 
vania growers by at least $3,000,000. (Feb. 8)—D. M. James. 


Treating Seeds Saves Crops 
and Dollars 


AGRICULTURAL YELLOW OXIDE OF MERCURY 
For treating Seed Potatoes (instantaneous dip) and soil 
disinfection 
AGRICULTURAL CALOMEL U. S. P. 
Used Extensively for treating Cabbage Seed and as a soil 
disinfectant 
AGRICULTURAL CORROSIVE SUBLIMATE U. S. P. 
Rapid dissolving, for treating potatoes and various other seeds. 
WOOD RIDGE MIXTURE “124” 
A new product used as a dust to control Cabbage Maggots. 
REDOXCIDE (Cuprous Oxide CU,O 98%) 
Controls Damping Off, recommended for tomatoes, spinach, beets, 
peas. 
For further details and prices write 
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Potatoes and Lime 


Potato soils showing a low pH reaction are 
usually deficient in calcium and magnesium. 
“Lime Crest” Calcite adds these elements ir 
proper proportion, increasing potato yields, 
and improving the quality. 


FOR GREEN MANURE CROPS 


“Lime Crest” Hydrate—stimulates growth, in- 
creases organic content of soil, a big factor in 
potato culture. 


FOR POTATOES 


“Lime Crest” Calcite, Pulverized—finely pow- 
dered, properly balanced, supplies calcium and 
magnesium in the right proportions. 
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CERTIFIED SEED FOR LARGE YIELDS 


The fact that the potato grower purchases certified seed is not 
an absolute guarantee of a crop. Very often the seed is so handled 
after it has been delivered that its original vigor is seriously impaired. 
Again, some growers have the mistaken idea that if certified seed is 
purchased there is no need of disinfecting it. It is impossible to adopt 
standards fer seed potato certification which eliminate diseases such 
as scab and rhizoctonia. If this were done the amount of seed that 
could be certified would be so small that its cost would be prohibitive. 
The certification of seed potatoes is concerned largely with the elimina- 
tion of seed-borne diseases which cannot be detected in the seed or 
which will not respond to any form of seed treatment. 

All states make an effort to reduce to a minimum the amount of 
rhizoctonia and scab permitted on certified seed potatoes. Since some 
infection must be permitted, however, the purchaser of certified seed 
potatoes must give more thought to the value of seed disinfection. 
Several methods are now available whereby this may be satisfactorily 
accomplished. In addition to seed disinfection it has been definitely 
demonstrated that the rhizoctonia disease is most severe where deep 
planting is practiced. If deep planting is necessary because of local 
conditions the grower should at least, provide for shallow covering 
at planting time. This will greatly reduce the extent of rhizoctonia 
infection which follows where the seed piece is planted deeply. 

If satisfactory yields are to follow, good seed must be planted. 
an ounce 
piece is usually satisfactory. See that the seed is free from rhizoc- 


Purchase certified seed. Cut a seed piece of sufficient size 


tonia infection,—this may require disinfecting. Handle the seed prop- 
erly after it is cut and see that it is not planted too deeply. Care in 
these various operations will go far toward ensuring a crop. Failure 
to give proper consideration to any of these factors may be followed 
by poor stands and low yields. 
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